Determination of palladium in human urine by high-performance liquid chromatography and ultraviolet detection after ultraviolet photolysis and selective solid-phase extraction.
The high-performance liquid chromatographic method with UV detection described below permits the selective determination of traces of palladium in human urine. After UV photolysis, during which the complete organic matrix was destroyed, the palladium was selectively enriched by solid-phase extraction (SPE). The reversed-phase C18 SPE column material was loaded with the ligand N,N-diethyl-N'-benzoylthiourea (DEBT) which shows an excellent complexing capacity for palladium in acidic solutions and at room temperature. The Pd(DEBT)2 complex was eluted with ethanol. After isocratic separation on the analytical column (MeOH/H2O 98:2 (v/v)), the complex was detected at 274 nm. The detection limit was 10 ng Pd/l. The relative standard deviations (RSD) of the within-series imprecision were in the range between 11% (75 ng Pd/l) and 7% (180 ng Pd/l). The between-day imprecision was 11% (75 ng Pd/l) and 5% (180 ng Pd/l). The recovery rates ranged between 94 and 96%. Using this method, urine samples of 44 persons from the general population were analysed. Only in one urine sample could palladium be detected. For comparison, 10 persons with occupational palladium exposure were examined. The urinary concentrations ranged from <10 to 2,538 ng/l.